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http://dx.doi.org/10.1016/j.kjms.201Abstract The habit of drinking tea is highly prevalent in Asian countries. The aim of this
study was to investigate the prevalence of tea drinking and to explore the correlated factors
on tea drinking among young new students in the university, using a validated self-reported
questionnaire. This study was carried out with 5936 new students in a university in Taiwan.
It comprised a self-administered structured questionnaire, including items related to personal
and medical history, and lifestyle habits, using the Pittsburgh Sleep Quality Index (PSQI) and
the 12-item Chinese Health Questionnaire (CHQ-12). Anthropometric measurements and labo-
ratory tests were also performed. In total, 2065 (36.1%) students were in the tea-drinkings have no conflicts of interest relevant to this article.
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Tea-drinking habit and body mass index 99group. Multiple logistic regression analysis showed the following factors were significant pre-
dictors of tea drinking: postgraduate students (p < 0.001), coffee drinking (p < 0.001), alcohol
drinking (p < 0.001), minor mental morbidity (pZ 0.009), poorer sleepers (pZ 0.037), higher
body mass index (p Z 0.004), and sugar-sweetened beverage consumption (p < 0.001). Our
data showed that the tea-drinking habit was correlated with higher body mass index, which
was contrary to the findings of a previous study. In clinical practice, perhaps we could consider
more tea-drinking-related factors when we suggest tea consumption.
Copyright ª 2013, Kaohsiung Medical University. Published by Elsevier Taiwan LLC. All rights
reserved.Introduction
Caffeine is the most widely consumed behaviorally active
substance in the world. Most of our daily caffeine con-
sumption comes from coffee and tea. The majority of
caffeine research has centered on the frequency of use and
its physiological effects. Adolescents may use caffeine
beverages for social reasons, or they may seek out the
energy boost to enhance their activities [1].
It is well proven that caffeine delays the onset of sleep
and disturbs sleep pattern [2e4]. Our previous study also
revealed that sleep quality was significantly associated with
tea drinking in the newly enrolled students of a university
[5]. By contrast, tea-drinking behavior for refreshing
themselves may also be due to poor sleep in the previous
night.
Regarding health issues, tea consumption decreases
body weight and body mass index (BMI) [6]. Wu et al. [7]
found that habitual tea consumption was associated with
a lower waist/hip ratio and a lower BMI in Taiwanese
adults. On the contrary, it was proved that caffeine con-
sumption was not related to body weight or waist circum-
ference [8]. Different tea preparation method was one of
the confounding factors [8].
Several studies have concentrated on the relationship
between caffeine consumption and mental condition.
People with mood disorder are more likely to use caffeine
in response to depressive symptoms [9]. Daily caffeine
intake, including green tea consumption was associated
with a higher risk of mental ill health [10]. Maremmani
et al. [11] confirmed a link between bipolar spectrum and
caffeine use. Steptoe et al. [12] suggested that 6 weeks of
tea consumption leads to greater subjective relaxation. Tea
may have health benefits by aiding stress recovery [12].
Although tea consumption, compared with coffee, is more
popular in Asian countries, most of the caffeine-
consumption studies performed on young people have
been based on coffee drinking.
There have already been several studies about the
relationship between tea drinking, BMI, sleep, and other
health issues, and most of the data were collected from the
middle- or old-age individuals in the community when they
received a health examination [7,8,13]. Also, previous
studies could not interpret the causal relationship between
tea drinking and other health factors.
From a cultural perspective, tea drinking is an important
social activity in Asia. In particular, tea stores are virtually
everywhere in Taiwan. We should devote more attention to
tea-drinking behavior. This first study is trying to discussmore correlated health factors with tea-drinking behavior
in youths.
Materials and methods
Participants
Each year, the Office of Student Affairs conducts a special
survey for the reference of health and mental promotion
programs at National Cheng Kung University, Tainan, Taiwan.
For example, previous studies focusing on sleep quality,
internet addiction, social relationships and health, and
postmenstrual syndrome inuniversity students [5,14,15] have
been important references that have been used to reform the
management system of the university dormitory. In total,
5936 students at National Cheng Kung University enrolled in
2009 and were invited to participate in this self-administered
questionnaire-based study during a routine health examina-
tion performed as part of the orientation process. The new
students were students at the university who were in their
first few weeks at the undergraduate or graduate level. Prior
to beginning the study, consent was obtained from each
participant. Students agreed to allow their questionnaire
data and related examination results to be analyzed anony-
mously, and any identifying information was therefore kept
confidential. The original design of this sample was used to
explore the relationship between postmenstrual syndrome
and work performance (Cheng et al., unpublished data). The
Ethical Committee forHumanResearch at theNational Cheng
Kung University Hospital approved the study protocol.
Assessment of personal lifestyle habits
Demographic characteristics, such as personal medical
history, and lifestyle habits of the participants were eval-
uated using a self-reported questionnaire. The personal
lifestyle habits assessed included tea drinking, coffee
drinking, alcohol drinking, cigarette smoking, regular ex-
ercise, and sugar-sweetened beverage consumption. Stu-
dents were considered to drink tea and coffee, or exercise
regularly if they did so at least three times per week. In
terms of alcohol drinking, students were classified as cur-
rent drinkers if they drank alcohol at least once a week.
Habitual smoking was defined as smoking at least 20 ciga-
rettes per month for the past 6 months. The consumption
units (around 250e350 mL as one unit) of sugar-sweetened
beverage per week were recorded and habitual consump-
tion was defined as >7 units/week.
100 H.C. Tseng et al.Measurement of psychological symptoms
The instruments used to measure the psychological symp-
tom domains included the Pittsburgh Sleep Quality Index
(PSQI) [16] and the 12-item Chinese Health Questionnaire
(CHQ-12) [17].
Chinese version of the PSQI
The PSQI is a self-administered questionnaire used to
evaluate subjective sleep quality during the previous month
[16]. It contains 19 self-rated questions yielding seven
components: subjective sleep quality, sleep latency, sleep
duration, sleep efficiency, sleep disturbance, use of sleep
medications, and daytime dysfunction. Each component is
graded from 0 to 3, and the components are summed to
generate a global PSQI score between 0 and 21, with higher
scores indicating a poorer quality of sleep. Participants
with a global PSQI score >5 are regarded as poor sleepers.
This questionnaire has a diagnostic sensitivity of 90% and a
specificity of 87% in distinguishing between good and poor
sleepers [16]. The Chinese version of the PSQI has been
documented as authentic and valid [18], and the internal
consistency (Cronbach’s a) of the PSQI for this sample was
0.66 in our institution.
CHQ-12
The CHQ-12 is a culturally sensitive tool for detecting po-
tential psychiatric morbidity among Chinese people. The
CHQ-12 is a standardized self-reported screening instru-
ment and has been used previously in surveys of minor
psychiatric morbidity in three communities in Taiwan [19].
It can be used to identify a “probable clinical case” on the
basis of a cutoff score, and to determine the severity of the
morbidity on the basis of the total score, which ranges from
0 to 12, with higher scores indicating psychiatric morbidity
of greater severity. The sensitivity and specificity of this
tool in predicting cases of psychiatric morbidity are 69.6%
and 98.4%, respectively (in a community study with a cutoff
of 2/3) [19]. In our study, a probable cause of psychiatric
morbidity was defined using a cutoff value of 3/4, and high
psychiatric morbidity was defined as having a grade of 4
on the CHQ-12.Anthropometric measurements and laboratory
tests
Anthropometric parameters were measured in the students
in light clothing without shoes. The waist circumference
was measured midway between the lower rib margin and
the iliac crest, with the examinee standing at the end of
normal expiration. Readings of the brachial systolic and
diastolic blood pressure were taken in two sittings after at
least 15 minutes of relaxation. BMI was calculated as weight
in kilograms divided by the square of height in meters.
According to the standard of the Department of Health,
Executive Yuan, Taiwan, the students were classified as
underweight (BMI < 18.5), normal weight (BMI: 18.5e23.9),
overweight (BMI: 24e26.9), and obese (BMI  27). We
defined students as having metabolic syndrome if they met
three or more of the following criteria as defined by the
National Cholesterol Education Program Adult TreatmentPanel III guidelines with adoption of the Asian criteria for
abdominal obesity [20]: (1) hypertriglyceridemia with 8-
hour fasting plasma triglycerides 1.69 mmol/L (150 mg/
100 mL); (2) low high-density lipoprotein cholesterol with
fasting high-density lipoprotein cholesterol <1.04 mmol/L
(40 mg/dL) in men and <1.29 mmol/L (50 mg/dL) in
women; (3) high blood pressure, defined as systolic blood
pressure 130 mmHg or diastolic blood pressure
85 mmHg, or previously diagnosed hypertension; (4) hy-
perglycemia, defined as fasting plasma glucose 5.6 mmol/
L (100 mg/dL) or previously diagnosed type II diabetes; (5)
abdominal obesity, defined as waist circumference 90 cm
in men or 80 cm in women.
Statistical methods
Group differences between those who drank tea and those
who did not were analyzed using the c2 test. Only the var-
iables with p < 0.005, for the correction of multiple com-
parisons, were put into the forward multiple logistic
regression model, which was performed to analyze the as-
sociations between the multiple correlated factors and tea
drinking. The odds ratio and 95% confidence interval of each
predictor were also derived. All of the analyses were carried
out using SPSS version 17 (SPSS Inc., Chicago, IL, USA).
Results
A total of 5723 newly enrolled university students
completed the questionnaires and health checkup (response
rateZ 5723/5936Z 96.4%); 64.7% of whom were male, and
2065 (36.1%) were defined as the tea-drinking group. The
characteristics of the tea-drinking group and the non-tea-
drinking group are shown in Tables 1 and 2, revealing that
postgraduate students, coffee drinking, alcohol drinking,
sugar-sweetened beverage consumption, higher CHQ-12
score (minor mental morbidity), higher PSQI score (poor
sleepers), higher BMI, hyperglycemia, and abdominal
obesity were positively correlated with tea drinking.
The results of the multiple logistic regression analysis
showed that factors such as postgraduate students
(p < 0.001), coffee drinking (p < 0.001), alcohol drinking
(p < 0.001), minor mental morbidity (p Z 0.009), poorer
sleepers (p Z 0.037), higher BMI (p Z 0.004), and sugar-
sweetened beverage consumption (p < 0.001), were more
significant predictors of tea-drinking behavior (Table 3).
Discussion
In this study, the percentage of obesity in the tea-drinking
group was higher than in the non-tea-drinking group.
However, we made an observation that was contrary to the
previous findings showing that community residents who
had consumed tea for more than 10 years exhibited less
body fat [7]. In this study, tea drinking was also significantly
associated with sugar-sweetened beverage consumption.
Several studies have also suggested relationships between
sugar-sweetened beverage consumption, obesity, and
metabolic syndrome [21,22]. Both caffeine and tea flavo-
noids have been proved to be beneficial for weight control
Table 1 Differences in the demographic characteristics between those who consumed tea and those who did not.
Predictors Did not drink tea Did drink tea Statistics
3658 (63.9) 2065 (36.1) t/c2 p
Sex Male 2391 (65.4) 1313 (63.6) 1.83 0.176
Female 1267 (34.6) 752 (36.4)
Degree Postgraduate 1754 (47.9) 1270 (61.5) 97.27* <0.001
Undergraduate 1904 (52.1) 795 (38.5)
Coffee drinking (times per week) 3 185 (5.1) 343 (16.7) 212.18* <0.001
<3 3468 (94.9) 1710 (83.3)
Alcohol drinking Yes 73 (2.0) 109 (5.3) 212.18* <0.001
No 3574 (98.0) 1941 (94.7)
Cigarette smoking Yes 110 (3.1) 88 (4.3) 6.20 0.013
No 3473 (96.9) 1936 (95.7)
Regular exercise (times per week) <3 2632 (73.3) 1508 (75.0) 1.96 0.161
3 960 (26.7) 503 (25.0)
Sugar-sweetened beverage
consumption (units per week)
>7 818 (23.0) 858 (43.2) 245.81* <0.001
7 2739 (77.0) 1130 (56.8)
CHQ-12 4 406 (11.4) 298 (15.1) 15.25* <0.001
<4 3154 (88.6) 1682 (84.9)
PSQI Poor sleeper 1793 (53.5) 1077 (57.8) 9.09* 0.003
Good sleeper 1558 (46.5) 785 (42.2)
Data are presented as n (%).
* p < 0.005.
CHQ-12 Z 12-item Chinese Health Questionnaire; PSQI Z Pittsburgh Sleep Quality Index.
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and this may be one of the underlying provocative factors
of metabolic syndrome. We hypothesized that the diverse
results may be due to the different styles of tea prepara-
tion. Subjects from the community in previous studies
usually drank hot tea in the Chinese traditional style
without sugar added. However, the fashionable tea-
drinking style in young people, in which the tea is mixed
with syrup, milk, fruit, and even small chewy tapioca balls,Table 2 Differences in physical status between those who cons
Predictors Did not drink te
3658 (63
BMI (kg/m2) <18.5 523 (14
18.5e23.9 2287 (62
24e26.9 535 (14
27 313 (8
High blood pressure Yes 1369 (38
No 2195 (61
Hyperglycemia Yes 166 (4
No 3371 (95
Hypertriglyceridemia Yes 178 (5
No 3312 (94
Low HDL-C Yes 299 (8
No 3359 (91
Abdominal obesity Yes 363 (9
No 3294 (90
Metabolic syndrome Yes 132 (3
No 3341 (96
Data are presented as the n (%).
* p < 0.005.
BMI Z body mass index; HDL-C Z high-density lipoprotein cholesteromay have different effects on health in those who share the
same tea-drinking habit. In addition to body weight, hot tea
consumption was found to be inversely associated with
various glycemic biomarkers, representing a decrease in
the risk of metabolic syndrome [24]. However, students in
Taiwan drink less hot tea, preferring sugar-sweetened iced
tea concoctions bought from convenient tea houses or
bottled tea drinks purchased from convenience stores. We
speculate that the students are too young to haveumed tea and those who did not.
a Did drink tea Statistics
.9) 2065 (36.1) c2 p
.3) 217 (10.5) 38.61* <0.001
.5) 1241 (60.1)
.6) 358 (17.3)
.6) 249 (12.1)
.4) 782 (39.1) 0.27 0.603
.6) 1217 (60.9)
.7) 132 (6.6) 9.34* 0.002
.3) 1860 (93.4)
.1) 116 (5.9) 1.60 0.206
.9) 1848 (94.1)
.2) 172 (8.3) 0.04 0.837
.8) 1893 (91.7)
.9) 272 (13.2) 14.09* <0.001
.1) 1793 (86.8)
.8) 97 (5.0) 4.25 0.039
.2) 1853 (95.0)
l.
Table 3 Correlated factors on tea-drinking behavior obtained by multivariate logistic regression analysis.
Predictors OR 95% CI p
Degree (post-graduate vs. undergraduate) 1.66 1.46e1.88 <0.001
Coffee-drinking (3 vs. <3) 2.98 2.39e3.71 <0.001
Alcohol-drinking (Yes vs. No) 2.17 1.52e3.11 <0.001
CHQ-12 (4 vs. <4) 1.29 1.07e1.57 0.009
PSQI (poor sleeper vs. good sleeper) 1.15 1.01e1.30 0.037
BMI 0.004
(<18.5 vs. 18.5e23.9) 0.88 0.72e1.07 0.204
(24e26.9 vs. 18.5e23.9) 1.13 0.95e1.35 0.167
(27 vs. 18.5e23.9) 1.37 1.11e1.69 0.003
Sugar-sweetened
beverage consumption
(>7 vs. 7) 2.71 2.38e3.09 <0.001
BMIZ body mass index; CHQ-12Z 12-item Chinese Health Questionnaire; CIZ confidence interval; ORZ odds ratio; PSQIZ Pittsburgh
Sleep Quality Index.
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beverage consumption, but increased BMI and abdominal
obesity appear earlier.
Our results revealed that coffee drinking and alcohol
drinking were positively correlated with tea drinking; an
observation that validates the finding of Kozlowski et al. [25].
They reported that the severity of alcoholism was directly
related to various measures of tobacco and caffeinated
beverageuse [25]. In this study, teaconsumptionwas found to
be associated with a higher CHQ-12 score, which means that
students with a tea-drinking habit had a lower prevalence of
minor mental morbidity. Other studies have confirmed that
lifetime caffeine intake, caffeine toxicity, and caffeine
dependencearepositively associatedwith variouspsychiatric
disorders including major depression, generalized anxiety
disorder, panic disorder, antisocial personality disorder,
alcohol dependence, cocaine and cannabis abuse/depen-
dence [26]. Although tea has been enjoyed by the Chinese for
millennia, it has never been seen as a substance, but a
beneficial beverage [27e30]. The authors indicate that the
causal relationship between mental comorbidity and tea
drinking should be further explored in the future.
Hung et al. [31] noted that being overweight is associ-
ated with poor sleep. In our study, tea drinking was found
to be associated with a higher PSQI score, which means
poorer sleep. In clinical practice, when we encounter
people who have insomnia, we should pay more attention
to both body weight and stimulant beverage consumption.
Interestingly, tea consumption was higher in the post-
graduate students than in the undergraduate students. Tea
drinking is a beverage-drinking habit. In Taiwan, there are
limited drinks sold in high school, and water drinking is
popular in high-school students (students bring a kettle to
school). Newly enrolled undergraduate students might also
have less academic stress compared to postgraduate stu-
dents, who may need more caffeine.
Our study had the following limitations. First, tea could be
prepared in different ways, so it is important to define the
characteristics of tea. Different tea brands, tea volume, hot
or cold tea, sugar-sweetened or not, may cause different
effects. Not setting the daily consumption volume was a
limitation of our study. Second, quantitative and qualitative
assessment of food or beverage records was not executed.
Recall bias is a possible confounder to consider whenanalyzing the survey results. Third, this cross-sectional study
could not interpret the causal relationship between tea
drinking and other factors. Prospective students may be
adopted in the future to see the related factors. Prospective
cohort studies are better able to control for confounding
factors than cross-sectional studies.
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